Background: Opportunistic infections have become much more considerable in the last decades, especially in immunocompromised patients and due to the medical interventions. Cryptosporidium is a pathogenic protozoan parasite causing diarrhea in children and some times acts as a life threatening opportunistic pathogen in the immunocompromised adults. Objectives: This study aimed to investigate the presence of Cryptosporidium infection among patients undergone renal transplantation, who are at risk for this infection. Patients and Methods: This was a cross-sectional study and the sample collection consisted of 180 renal transplanted patients referred to Shaheed-Beheshti Hospital, Hamadan city, Iran. The stool specimens were concentrated using formalin-ether technique and then the fecal smears were prepared from the sediments. Afterwards, the slides were stained using the Ziehl-Neelsen staining method and then examined for the presence of Cryptosporidium oocysts. Results: One out of 180 fecal samples was positive for Cryptosporidium infection. The infected patient was a 51-year-old woman who had a renal transplantation six years earlier, with continuous use of CellCept ® (mycophenolate mofetil) and prednisolone. The patient had been referred to the hospital with gastrointestinal symptoms. Conclusions: Based on the results of this study the prevalence of cryptosporidiosis was very low in renal transplanted patients in Hamadan city, Iran. It could be concluded that cryptosporidiosis is not a life threatening risk in this region and it probably showed well post-transplantation hygienic status of the patients and/or low oocysts load in the area.
Background
Cryptosporidium is an oocyst-forming protozoan parasite which infects the gastrointestinal tract in human and some other animals. The infection mostly occurs in children and is benign and self-limiting, but could be life threatening in immunocompromised individuals (1, 2) . It was first described as a cause of gastroenteritis in human in 1976 (1) . The parasite has been the cause of some major outbreaks and also sporadic gastroenteritis in developing countries (3) . Cryptosporidium is responsible for the one of the greatest documented waterborne outbreaks. The infection mostly results in a benign self-limited watery diarrhea and mostly lasts for days and in some cases, for weeks (4) . The major species causing human cryptosporidiosis are C. hominis and C. parvum (1, 5) . In immunocompromised individuals like HIV positive patients and patients undergone organ transplantation, the infection becomes more invasive resulting in severe diarrhea and sometimes spreads throughout other organs and makes extra-intestinal infection (2, 4, 6) . Drinking water could be an infection source for cryptosporidiosis, therefore the immunocompromised individuals should boil water before drinking it (7). Nowadays by using antiviral drugs against HIV, the HIV-associated opportunistic infections are decreasing, but on the other hand there is an increase in organ transplantation. The organ transplanted patients, as well as other patients with immunodeficiency, are at risk of infection due to the continuous immunosuppressive therapies (1, 8) .
Objectives
The organ transplanted patients are at risk of severe cryptosporidiosis and continuous monitoring of the infection among them is necessary. We conducted a crosssectional study which aims to investigate the prevalence of Cryptosporidium infection among renal transplanted patients in Hamadan city, IR Iran.
Patients and Methods
A total of 180 fecal samples were collected from renal transplanted patients referred to Shaheed-Beheshti Hospital, Hamadan city, IR Iran, in eight months (winter, spring and summer 2012). Fecal samples were preserved in 10% formalin and kept in cool and dry place until the examination. Demographic variables of the patients were also collected including: time of transplantation, kind of immunosuppressive drug, age, sex, residential status and gastrointestinal symptoms. Immunorel ® (human immunoglobulin), Sandimmune ® (cyclosporine), prednisolone and CellCept ® (mycophenolate mofetil) were the medications used by patients.
Smear Preparation and Staining
The stool samples were concentrated using formalinether technique. Thin methanol fixed fecal smears were prepared along with positive controls and then stained by cold modified Ziehl-Neelsen staining method (2) . The staining method is briefly as explained here : the methanol fixed smears were stained in carbol fuchsin (15 minutes), rinsed in tap water, decolorized with 1% hydrochloric acid (30 seconds), rinsed in tap water and re-stained with 0.4% malachite green (30 seconds), again rinsed in tap water and finally dried in air for microscopic examination. Cryptosporidium oocysts are observed as reddish 4-5 μm spherical objects with crescent shaped internal structures ( Figure 1 ) (5).
Data Analysis
Data were analyzed using SPSS software and Chi-square test.
Results
Out of 180 patients 86 (47.7%) and 94 (52.3%) were female and male, respectively. The mean age of the participants was 42 (14 to 70) and the average duration of immunosuppressive drug use was 5.5 years. Only a 51-year-old woman from Hamadan city having had renal transplantation six years prior to the study had a positive fecal smear for Cryptosporidium oocysts by Ziehl-Neelsen staining method (0.55%).
She also had gastrointestinal symptom (diarrhea) and was using CellCept ® (mycophenolate mofetil) and prednisolone at the moment. As the prevalence of the infection was very low, the infection showed no statistical relationship to the demographic variables.
Discussion
In this study, the overall prevalence of cryptosporidiosis was 0.55%, showing very low infection rate and also showing that cryptosporidiosis is present in organ transplanted patients in Hamadan city, west of Iran. Various studies in Iran reported the prevalence rates close to the results of this study (5, (9) (10) (11) and some reported data suggest incredibly high infection rates (12) . Our findings are (10), which is very close to our findings. In another study, Jafari et al. reported a 0.87% infection rate among farmers in the rural area of Hamadan city (5) . The prevalence rate of the infection in children with diarrhea was 5.6% in the city, in 1996, reported by Fallah et al. (13) . Comparing the data from Hamadan area with other reports from other parts of the country, we noted that this region carries lower infection load. These findings showed that the general population is not at a considerable risk of infection in this area, which is probably attributable to the immunocompromised patients, as well.
There are similar studies carried out on the prevalence of the infection in solid organ transplanted patients, with the results showing incredibly higher prevalence compared to ours. Some reports of cryptosporidiosis prevalence in organ transplanted patients are as follows: 11.5% (14), 18.8% (15), 20% (16) and 34.8% (17) in Iran, Turkey, India and Brazil, respectively. Additionally, some researchers in Iran like Sharif et al. (18) , Nahravanian et al. (19) and Hazrati Tappeh et al. (14) reported the prevalence of the infection among immunosuppressed patients as 5%, 17.3% and 11.5%, respectively. The studies mentioned above illustrated fairly higher prevalence of the cryptosporidiosis in organ transplanted patients than ours. As recently reported, the drinking water of Hamadan city carries Cryptosporidium oocyst and Giardia cysts (20) . It is apparent that oocysts are capable of infecting the immunosuppressed patients, with the lowest dose possible. Therefore the low prevalence found by this study showed a very good hygienic condition in the general population, also attributable to organ transplanted patients. Treatment of cryptosporidiosis and controlling it to avoid extra-intestinal infections is not completely possible, especially in immunocompromised populations. Therefore, preventive methods like boiling the drinking water and not being in contact with infected pets, livestock and people seem to be essential. Probably due to the proper observations applied in Hamadan city, the prevalence of the infection is lower compared to the results from other studies, carried out in other regions. Based on the results of this study the prevalence of cryptosporidiosis was very low in renal transplanted patients in Hamadan area, Iran. It could be concluded that cryptosporidiosis is not a life threatening risk in the region. Additionally the findings were demonstrative of a well post-transplantation hygienic status in patients and/or low oocysts load in the area.
